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0 Sustained release pharmaceutical composition. 

0 A sustained release pharmaceutical pellet composition suitable for treating pain-associated conditions in 
patients comprises a core element including at least one active ingredient having an aqueous ^o'^b.l.ty of at 
least 1 in 30; and a core coating for the core element which is partially soluble at h.gh.y acd.c PH and w ere,n 
the active ingredient, e.g. a morphine compound, is available for absorption at a relatively constant rate .n the 
Intestine over an extended period of time. 
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The present invention relates to a sustained release pharmaceutical P^^^,';';'":^^ 
sustained release pharmaceutical composition including an active ingredient of h.gh solub.l.ty m water, and 

" %Tiriwn7nCrira;-. it is desirable in the treatment ot a number of diseases, ^oth 
and prophylactically to provide the active pharmaceutical ingredient in a sustamed release form. Desirably 
me sustained release provides a generally constant rate of release over an extended P-°<^/^"^' ^^^^ 'J 
known in the prior art numerous sustained release formulations, the extension of susta.ned re^ase reg.mens 
to active pharmaceutical ingredients of high solubility in water has been extremely limited. It has been found 
in the prior art that the high solubility in water of the active ingredient tends to generate a product wh.ch ,s 
susceptible to the phenomenon known as "dose dumping". That is. release of the acfve ,ngred.ent is 
de ayed for a time but once release begins the rate of release is very high. Moreover, fluctuations tend to 
occur in the plasma concentrations of active ingredient which increases the l.kel.hood of toxicity. Further, 
some degree of diurnal variation in plasma concentration of active ingredient has also been noted. 

Prior art preparations may also suffer from other disadvantages, for example bioavailability of p nor art 
preparations may be compromised by food. This is important since complex dosage regimens may lead to 



"""'pre wie. typical highly water soluble active ingredients include the opioid drugs which still play a 
or loL in the treatment of acute and chronic pain, particularly pain associated with terminal diseases 



major role 
such as cancer. 



Mc^phine is regarded as the opioid drug of choice in the treatment of cancer pain. It ;^niversal y 
acknowledged that the oral route of administration is preferred if sufficient pain relief can be obta-^d w.th 
an acceptable profile of side effects with respect to incidence and seventy. Until recently, the liquid o 
immedi^e release tablet formulations of morphine were the only dosage forms available to physicians for 
oral administration in the treatment of cancer pain. 

The oral administration of morphine has had many critics in the prior art who point to a supposed lack 
of efficacy. However, the accumulated evidence, particularly from the hospice environment, indicates that 
this criticism is unfounded if the dose and dosing interval are specifically optimised for each patient, the 
morphine doses are administered before the pain returns and in a strictly regular regimen. In practical 
Zrl. this means morphine doses ranging from 10 mg to in excess of 500 mg with <^°-9 '"/^-f--^^^^ 
from every 2 to 6 hours. A relationship between blood morphine concentration and pain relief has been 
established in the treatment of post-operative and cancer pain. 

The Idies propose that there is a minimum effective concentration (MEC) for morphine for each 
patient. There is a five-fold interpatient variation in MEC in the treatment of post-operative pain and an even 
glte variation for cancer pain. This concept of a MEC for opioids has also been demons a^^^^^^^^^^ 
pethidine, methadone, fentany. and ketobemidone. Repeated oral or parenteral <^°-.^^ P^^^f 
blood opioid concentrations, with the peak concentrations sometimes resulting in side '^^^^ 
trough concentrations are usually associated with inadequate pain relief. Therefore. ^ '^^"'^t'^" 
morphine which reduces the fluctuations in blood opioid concentrations and has a ^l^^;] ^'^^^^^^^^ 
relief (e g. a sustained release preparation) has widespread potential to improve pain relief n terminal care. 

Currently, there is only one such preparation (MST Continus or MS Contin) being marketed world-w de^ 
However, the combined pharmacokinetic and pharmacodynamic data suggest that this product ,s actually a 
delayed release formulation with some sustained release characteristics. While ^^^^ --"'.-^"^^7. 
mend a 12 hour dosing interval, extensive clinical experience suggests that an 8 hour interval is more 

realistic for continuous pain control. . „ . » „ „,r,r« nf ths 

Accordingly, it is an object of the present invention to overcome, or at least alleviate, one or more of the 

difficulties related to the prior art. ^ » • h r^i^^^c nharmareuti- 

Accordingly. in a first aspect of the present invention there is provided a sustained release pharmaceuti 

cal pellet composition including 

a core element including at least one active ingredient of high solubility, and 

a core coating for the core element which is partially soluble at a highly acid.c pH to provide a slow rate 
of release of active ingredient and wherein the active ingredient ^''^^'^'^'^ XT^^lT'^.l^ oTactfve 
constant faster rate in the intestine over an extended period of time, such that blood levels of active 
ingredient are maintained within the therapeutic range over an extended period of time. 

By "sustained release" as used herein we mean release of active ingredient at such a rate that bood 
levels are maintained within the therapeutic range but below tox.c levels over an extended penod of tirne 
eg 10 to 24 hours or greater. By "active ingredient of high water solubility" as used herein we "riean 
pharmaceutically active, orally acceptable ingredients having an aqueous solubility of approximately 1 m M 



or above. 
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B, -bioavailabili.,- as usad herein v,, maan ,ha ex.en, ,o which ,he aCve drug ihgredien. is abscbad 
„or„ ,he d,u9 p.oduc, and bacomes av^lable « «» ''"^ ^ an,ihls,a,.ines. antibiotics, an,i..be,. 

:rorr:'.r;rSarrrr^:.s^^^^^ >n,^edia„.s o, ... s..... 
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DRUS_ 



AjTtiJlistamings 
Azatadine maleate 
Brompheniramine maleate 
Carbinoxamine maleate 
Chlorpheniramine maleate 
Dexchlorpheniramine maleate 
Diphenhydramine HCl 
Doxylamine succinate 
Methdilazine HCl 
Promethazine 
Trimeprazine Tartrate 
Tripelennamine citrate 
Tripelennamine HCl 
Triprolidine HCl 
;^T^^^• V>i ntiCS 

Penicillin V Potassium 
Cloxacillin sodium 
Dicloxacillin sodium 
Nafcillin Sodium 
Oxacillin Sodium 
Carbenicillin Indanyl Sodium 
Oxytetracycline HCl 
Tetracycline HCl 
Clindamycin Phosphate 
Clindamycin HCl 
Clindamycin Palmitate HCl 
Lincomycin HCl 
Novobiocin Sodixim 
Nitrofurantoin Sodium 
Metronidazole hydrochloride 
^n^,<-..HQ rculos is Agents 
Isoniazid 

rhnl iP^i-T^r Agents 
Ambenonium chloride 
Bethanecol chloride 
Neostigmine bromide 
Pyridostigmine bromide 

Anisotropine methylbromide 



y:oLUBiu rY_i aqueous ) eka_ 



very soluble 9 - 3 



1 in 5 


3.59 


9 


.12 


1 in 1 


8.1 






1 in 4 


9.2 






1 in 1.1 








1 in 1 


9.0 






1 in 1 






3 


1 in 2 


7.5 






1 in 0.6 


9.1 






1 in 4 








1 in 1 


3.9, 


9. 


0 


1 in 1 








1 in 2 


3.6, 


9. 


0 


1 in 1.5 


0.5 






1 in 2.5 


2.7 






freely soluble 


2.7 






freely soluble 


2.7 






1 in 3.5 


2.8 






freely soluble 


2.6, 


2 


7, 


I in 2 


3.3 


7 


3, 


1 in 10 


3.3 


7 


7, 


1 in 2.5 








1 in 2 


7.7 






freely soluble 








1 in 1 


7.6 






1 in 5 


4.2 


, 9 


. 1 


soluble 


7.2 






1 in 1 


2.6 






1 in 8 


1.8 


, 3 


.5, 


1 in 5 








1 in 1 








1 in 0.5 


12 . 


0 
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Clidinium bromide 
Dicyclomine HCi 
Glycopyrrolate 
Hexocyclium methylsulf ate 
Homatropine methylbromide 
Hyoscyamine sulphate 
Methantheline bromide 
Hyoscine hydrobromide 
Oxyphenonium bromide 
Propantheline bromide 
Tridihexethyl chloride 
g ympat hnmimeticg 
Bitolterol Mesylate 
Ephedrine 
Ephedrine HCl 
Ephedrine sulphate 
Orciprenaline sulphate 
Phenylpropanolamine 

hydrochloride 
Pseudoephedrine hydrochloride 
Ritodrine hydrochloride 
Salbutamol sulphate 
Terbutaline sulphate 
^P^^K^iYi-if Agents 
Phenoxybenz amine 
hydrochloride 
r^^^^^i1;^ng>nns Autnnnmlq Dyugs, 
Nicotine 

TT-r^r. PT-taparations 
Ferrous gluconate 
Ferrous sulphate 
Ha<^mostatics 
Aminocaproic acid 
rj^rdiac Drugs 
Acebutolol HCl 
Diltiazem hydrochloride 
Disopyramide phosphate 
Flecainide acetate 
Procainamide hydrochloride 
propranolol hydrochloride 



soluble 
1 in 20 
1 in 5 

freely soluble 
1 in 6 



freely soluble 
very soluble 



1 in 2.5 

1 in 1 

1 in 10 

1 in 4 

1 in 4 

1 in 25 

soluble 

1 in 10 
1 in 5 



9.9 
3.5 

7.6 
3.2 
9.0 



9.1 
9.6 
9.6 
9.6 
9.0, 



9.3, 10.3 
8.7, 10.0, 



4.4 
7.9 



4.43, 10.73 



freely soluble 7.7 

1 in 20 8.4 

1 in 20 9.3 

1 in 0.25 9.23 

1 in 20 9-5 
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Quinidine Gluconate 
Timolol raaleate 
Tocainide hydrochloride 
Verapamil hydrochloride 

Antlh^Sertensive Agents 
Captopril 

Clonidine hydrochloride 
Hydralazine hydrochloride 
Mecamylamine hydrochloride 
Metoprolol tartrate 
Vf^enrfnators 

Papaverine hydrochloride 
,ju^i_:irrr"i-^H ftr^i-^nflannnatoQ. 
Choline salicylate 
Magnesium salicylate 
Meclofenamate sodium 
Naproxen sodium 
Tolmetin sodium 

Codeine HCl 
Codeine phosphate 
Codeine sulphate 
Dextromor amide tartrate 
Hydrocodone bitartrate 
Hydromorphone hydrochloride 
pethidine hydrochloride 
Methadone hydrochloride 
Morphine sulphate 
Propoxyphene hydrochloride 
Antico "^"1 sants 
Phenobarbital sodium 
Phenytoin sodium 
Troxidone 
Ethosuximide 
Valproate sodium 

Acetophenazine maleate 
Chlorpromazine hydrochloride 
Fluphenazine hydrochloride 
Prochlorperazine edisylate 



freely soluble 4.0, 8. 

freely soluble 9 

freely soluble 7.8 

1 in 20 4-6.5 

freely soluble 3-7, 9. 

1 in 13 8.2 
1 in 25 

1 in 5 11-2 

very soluble 9.68 

1 in 2 6.4 
. y^qents 



very soluble 
1 in 13 

freely soluble 
soluble 

freely soluble 



1 in 30 
1 in 4 
1 in 30 
1 in 25 
1 in 10 
1 in 3 

very soluble 
1 in 2 
1 in 21 
1 in 0.3 

1 in 3 
soluble 
1 in 13 
1 in 4.5 
1 in 5 

1 in 10 
1 in 0.4 



4.15 
3.5 



8.0, 9.9 



9.0 
4.8 



3.9, 8. 
3.7, 8. 



55 



6 



EP 0 609 961 A1 



promazine hydrochloride 
Thioridazine hydrochloride 
Trifluoroperazine 

hydrochloride 
Lithium citrate 
Molindone hydrochloride 
Thiothixine hydrochloride 
c!t;^mnlants 

Benzphetamine hydrochloride 
Dextroamphetamine sulphate 
Dextroamphetamine phosphate 
Diethylpropion hydrochloride 
Fenfluramine hydrochloride 
Methamphetamine hydrochloride 
Methylphenidate hydrochloride 
Phendimetrazine tartrate 

Phenmetrazine hydrochloride 

Caffeine "citrate 

Barbitur ates 

Amylobarbitone sodium 

Butabarbital sodium 

Secobarbital sodium 

Sedatives 

Hydroxyzine hydrochloride 
Methyprylon 

Potassium Iodide 

Antienietics 

Benzaquinamide hydrochloride 
Metoclopramide HCl 
Trimethobenzamide 

hydrochloride 
gi_ Drugs 

Ranitidine hydrochloride 

Penicillamine 
Penicillamine HCl 
rnt-ithy-^^^d Agents 
Methitnazole 



1 in 1 


9.4 


1 in 9 


9.5 


1 in 2 




1 in 2 




freely soluble 


6-9 


1 in 8 




freely soluble 


6.6 


1 in 10 


9.9 


1 in 20 


9.9 


freely soluble 




1 in 20 


9.1 


1 in 2 




freely soluble 


8 . 8 


freely soluble 


7.6 


1 in 0.4 


8.4 


1 in 4 


14 


I in 1 


7.8 


freely soluble 


7.9 


1 in 3 


7.5 



1 in 1 2.6, 7.0 

1 in 14 12 

1 in 0.7 

1 in 10 5.9 

.1 in 0-7 7.3. 9.0 



1 in 2 

1 in 2 

1 in 9 
1 in 1 

1 in 5 



8.3 

8.2, 2.7 
1.8 

8.0, 10.8 
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r^r^]^r.,^r-^np,^ Y Smo oth Muscle Hp1a?^?nt:s 
Flavoxate hydrochloride freely soluble 

Oxybutynin hydrochloride freely soluble 6.96 

Vitamins 

i in 1 4.8, 9.0 



Thiamine hydrochloride i in 

Ascorbic acid 
Unclassified A gents 
Amantadine hydrochloride 
Colchicine 



1 in 3 4.2, 11.6 

1 in 2.5 10.4 
1 in 20 1.7/ 12.4 



Etidronate disodium freely soluble 

Leucovorin calcium very soluble 3.1, 4.8 

10.4 

Methylene blue 1 in 25 -1 

20 Potassium chloride 1 in 3 

Pralidoxime chloride 1 in 2 8 

,n the following description the act.ve ,ngredient of high water solubility '^'['^^''^'''''^11^^^^ 
« to the opioid drug morphine. However, this is illustrative only and the mvenfon .s m no ^^V^f^^^^ 
L e^ Preferably the active ingredient is an opiate selected from the group cons.st.ng of the sa«s of 
Codeine. XTomoramide. hydrocodone. hydromorphine. pethidine, methadone. morph.ne and propox- 

Momhine acts as an agonist primarily at mu. kappa and perhaps delta receptors in the central nervous 
.t!^ Rl ar^nn on these receptors the following pharmacological effects are seen. Analgesia due to a 
" InS^ actL tn'pa n rercep:t:.n.'together w.th a modulatory effect on the central transrnission o nox.ous 
sensirralso causes drowsiness and euphoria (though sometimes dysphona. particularly .n those who 

"'^ra pharmaceutical pellet composition according to the present invention may include a plurality of 

" ^^"atTcruLl composition may be provided in any suitable unit dosage form. An encapsulated 

h'arafeutica. pellet composition may be provided in a pellet tab.eted p^.et form. A tablet may 
be formed by compression of the pellets optionally with the add.fon of suitable ^>«^'P'^"^^_ 
De y ^ \ns,eobon the core coating, in use, generates a dissolution profile for 

"'''r first dissolution profile may be measured at a pH level approximating that of the stomach. At least a 
so second SssoTu^^^^^^^^ may be measured at pH levels approximating that of at least one point in the 

''"*"a Nghly acidic pH may simulate the stomach and a less acidic to basic pH may --"'f ^v 'Jf, 
By t^e erm' "highly acidic pH" as used herein we mean a pH in the range of -PP-.-Tfj^JV.*" 'efe^a^ 
tsL "less acidic to basic pH" we mean a pH of greater than 4 up to approx,mately 7.5. preferably 

55 approximately 6 to 7.5. . . , . u 

A dH of aoDfoximately 1.2 may be used to simulate the pH of the stomach. 
A PH Of approximalely 6.0 to 7.5 preferably 7.5 may be used to simulate the pH of the .ntes.ne. 
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'"":^rp,<,.:lT.'rco,.pcsi,,on. ,„ u^, e*ib„s tess «u*aUc.s in plasma 

™,e*nt at teady Slat, o.e, a 24 hou, period, relative to the active hg-ediettt ,n an yncoated form and/Of 
:xS, ,eS*'a, variation in plasma concentratioo ol active ingredient relative to know, capseles or 

"^f ":rr ro',r ;orri::re:rn:rdt™travai..i,i., ~ii, e,.iv- 

alen^; rbel,ertrn"rcS,v ^nown morphine compositions including MS Contin, MST Con«n„s 

"\Xrg,"' Ta preterred aspect o. the present invention there is provided a sustained release 

pharmaceutical pellet composition including 

™'ryr:r.rrrhrr:::'rer;rSieT^ 

inven-^n exhibits less diurnal variation in plasma concentrations of active '"9-<^'-"tJha" 

-r^rr^c^^^^^^^^^^^^^^ 

rn^='rpr-r.Tro^ - - xr=vVr.rp,^^z . 

"^"Mrr'r.Tce ITotcoating is pa.ali, soluKle a. an acidic pH. ,or ^rlC 
stomach ol the patients, some slow release ol active ingredient w,ll occur ,n the stomach. The slow rate 

'ZZ rTetLld o, rCs some ah^,p«o„ will occur addi«c„a,l, some „a, into the 

' '^'ZeTL active ingredient of high solubility in water is a morphine ''O'-'^^-'-'^'^J-^sZ 

n-r-im-'r:o7J:rpr 

. "™raXr:frrr^''rr7rr«ca, pelle, c^posi^n according to the present 

:rh ithi^e'r;..eis . stead, ... 

Lir^um .>lood levels (.>0.75C^ ma, be approximately 3 '^"J'^^^^^' Jf"^^^ ^" '"^'^ 
h= n hm.r, or oreater (t>0 75C™, for MS Contin has been reported to be is 3.5 hours). 

Solution 4 hourly are approximately 200%) 

rtidtratrorir :^ot .,.1100.1, decease th, z z 

the rate of morph.ne absorption when compared with admm.strat.on .n the fasted state the effect 
on morphine absorption from MS Contin is not known) ,^.,^«h 
(V) inter- and intra-subject variation in blood morphine pharmacokinetics may be reduced. 
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Accordingly, a p-.ferred aspec, accordi,^ » .Ke pr,.en, invan^on .he,, is provided a sus,air,ed 
release pharmaceutical pellet composition mduding 

32:- ^.^^ =. ™ " ^'^ " 

'''^rsrorrzrr^h^'aZLpart,..^ 

ij;rerd?orard=^^^^^^^^^^ 
'^'r:r.hrrir:ireM::^i^;:,raL"^^^^^^^^^ 

PrelSbly .he a. least partially soluble component is a readil, water-so uble component. 

Accordingly .he hybrid core coaling may include an e«ec..«e amount of 

a mainnsoluble) polymer which is subslanfially insoluble independent of pH 

an enteric polymer whose solubility is pH dependent, and 

:re?,lexibili.V than as .nc.h . prior a« usi^ -iLt^l^rcXoTr:: phthala.e. hydrcypropyl 
me-h^^eSirph^-al-t^^^^^^^ 

'Te at leas, one enteri<= polymer may be present in - -«ng ,n an amoun. o, ,.m appro.,ma.e,y , ,o 
607. by weigh., preferably 2 to 20% by weight, more preferably 5 to 15/. by we)gnt. Das 

he'ZrwSht o, the hybdd cor, coa«ng excluding weigh, o. «»•' -'^ P",^,„, p,„„er 

aoX* nr^aruirar c^^^^^^^^ - - - 

ester: methacrylic acid methyl ester (1:1) copolymer has been found to b^^^^^^^^ ^^^^ 
The at least one .nsoluble matrix polymer may be present m the coatmg 
; approxLtely 1 to 85% by we,ght preferably 35 to 75% by weigh, more p^^^^^^^ 

based on the total weight of the hybrid core coating excluding weight of filer P'^f^^''^'^^^" 
The hybnd core coating may further include at least one plast.aser; and opfonally 



at least one filler. 
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Accordingly in a preferred aspect the hybrid core coating includes , , , , ^-^u, 

0 to approxir^ately 50% by weight, preferably 2.5 to 30% by weight, based on total we.gh of the 
hybrk^ core coating of at least one plasticiser selected frorr. diethyl phthalate. tr.ethyl c.trate. tnethyl acetyl 
citrate, triacetin, tributyi citrate, polyethylene glycol and glycerol and the like; and 

0 to approximately 75% by weight based on the total weight of the hybnd core coating of a f, ler 
selected from insoluble materials such as silicon dioxide, titanium dioxide, talc, alum.na, starch, kaol.n. 
polacrilin potassium, powdered cellulose, and microcrystalline cellulose and mixtures thereof. 

The at least one plasticiser may be selected from diethyl phthalate. triethyl citrate, tr.ethyl acetyO rate, 
triacetir.. tributyi citrate, polyethylene glycol and glycerol and the like. It will be understood that he 
plasticiser used may be largely dictated by the polymer used ,n the coatmg 'ormulat.on and the 
comSLlity of the plasticiser with coating solution or dispersion. It should be noted that ac.d or water 
sZle plasticisers can also be used to function as the partially acid soluble component. The plast.c,ser 
may function to improve the physical stability of the core coating. A plasticiser .s parfcu arly preferred 
where the polymer has a high glass transition tomperature and/or is of a relatively ow molecular we.ght. 

The plasticiser may be present in any suitable effective amount. Amounts of from approx.matoly 0 to 
50% by weight preferably 2.5 to 30% by weight based on the total weight of the hybr.d core coatmg, have 

''Ce^ll^tt-ent in any su-table effective amount. Amounts of from 0 to approx,mate.y 75% by 
weight preferablj 15 to 60% by weight, more preferably 25 to 45% by weight, based on the total we.ght of 
the hybrid core coating have been found to be suitable. 

Accordingly in a further preferred aspect the hybrid core coating has a formulation 

Ethylcellulose 45 to 60% ) % excluding 
Methacrylic acid ) 'plasticiser 

acrylic acid ethyl ester ) and filler 

1:1 copolymer 5 to 15% ) 

Polyethylene glycol 20 to 35% ) 

Diethyl phthalate 2.5 to 30% 

^^^^ 25 to 45% of total weight 
of hybrid core coating 

In a preferred aspect of the present invention the core element of the pharmaceutical composition 
according to the present invention may include an eHective amount of 
at least one active ingredient of high solubility; 
at least one core seed; and 

fhlTctirinX^^nf may be present in any suitable effective amount. The amount of active ingredient 
is dependent on the potency of the active ingredient and on the desired ^^'^^Y'TH^r^^^To f to 
unit dose of the drug product. The active ingredient may be present m amounts o ^PP;^^;'^^ 
95% by weight, based on the total weight of the core element The active '"f ^^'^"""7 f j'^j^^ 
morphine compound. The morphine compound may be present in amounts of approximately 10 to 60 A. by 
weight, based on the total weight of the core element. . , « . » ^co, kw w^inht nrpferablv 

The binding agent may be present in amounts of from approximately 0.1 to 45% by we.ght preferably 
aonroximatelv 0 1 to 20% by weight based on the total weight of the core element. 
'''Ze TX agent ma^ be'of any suitable type. Suitable binders -V be selected f^^^^^^^^ 
pyrrolidcne. hydroxypropyl cellulose, hydroxypropyl methylcallulose. ^f^^^^^l^'^f^^^^^^ ^'aZu^o 
cellulose, sugars and mixtores thereof. The binding agent may be provided .n the form 
solution. An aqueous or organic solvent may be included. Methanol, ethanol or mixtures thereof may be 

used as solvents. , ^nn ^ iv-nn nm 

The size and amount of the core seed may vary subslant.ally from approx.matoly 100 um to ^ ^"^ 
depending upon the amount of active ingredient to be included. Accordingly, the core seeds rnay vary frorn 
approximately 5 to 99% by weight, preferably 40 to 90% by weight based on the total * °* 
element, depending on the potency of the active ingredient. The core seed may be of such a diameter to 
provide a final core element having a diameter of approximately 200 to 2000 um. 
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The core seed may be of any suitable type. A sugar or an active core seed may be used. 

tZ coI eLeni may further include other carriers or excipients. fillers, stabl.zmg agents and 
coloLnts SuitabrtUlers may be selected from insoluble materials such as silicon diox.de. talc, ftan.u,. 
diox de alur^ na St kaolin, polacrilin potassium, powdered cellulose, and ----y^»^'''-;tror'de 
mixtures thereof. Soluble fillers may be selected from mann.tol. sucrose, lactose, dextrose, sod.um chlor.de. 

"^t'a™erar;ecT'the core element includes an elective amount of at least one morphine 
compound; optionally 

at least one core seed; and 

at least one binding agent. 

The core element may have a formulation 



Morphine sulphate 
Core seeds 

Hydroxypropylmethylcellulose 



10 to 60% by weight 
30 to 89.9% by weight 
0.1 to 10% by weight 



Alternatively the core element may have a formulation 



Morphine sulphate 
Core seeds 
Polyvinyl pyrrolidone 



10 to 60% by weight 
30 to 87.5% by weight 
2.5 to 10% by weight 



The hybrid core coating composition may be provided in the form of a solution, dispersion or 

InThetorm of a solution, the solvent may be present in amounts of from approx,mately 25 to 97°^ by 
weiQht preferably 85 - 97%. based on the total weight of the hybrid core coafng composH^.on. The so vent 
iXe polymer may be a solvent such as water, methanol, ethanol. methylene chlonde and m.xtures 

''^'tn'the formof a dispension or suspension, the diluting medium may be present ^^J^""^^ °f ^ 
approximators to 97% by weight, preferably 75 - 97%. based on the total we.ght of the hybnd core 
coating composition and is comprised predominantly of water. 

Typical hybrid core coating formulations may be prepared .n the amounts as follows. 

Core Coating Formulation 



Insoluble matrix polymer 


45 


- 65% ) 


% excluding 


Ent^eric 


4 


- 10% ) 


solvent and 


Acid soluble 


15 


- 35% ) 




Plasticiser 


4 


- 30% ) 




Solvent 


85 


- 97% of 


total coating 



Insoluble matrix polymer 4 5 

Enteric 4 

Acid Soluble 15 

Plasticiser 4 

Diluting medium 7 5 



% excluding 
solvent and filler 



- 65% ) 

- 15% ) 

- 35% ) 

- 30% ) 

_ 97% of total coating 
formula 
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Optionally, an amount of filler not exceeding 50% of the core coating formulations weight excluding 

"'7:*a"fleras?ect of the present invention, there is provided a method for preparing a sustained 
release pharmaceutical pellet composition, which method includes 
providing 

a core element including 

at least one active ingredient of high solubility; and 
at least one binding agent; and 

a hybrid core coating composition including a solution, suspension or dispersion of 
at least one polymer which is substantially insoluble independent of pH; 

al least one enteric polymer which is substantially insoluble at acidic pH but at least partially soluble at 
a less acidic to basic pH; and 

at least one component which is at least partially soluble at ac.dic pH; 

introducing the core element into a fluidised bed reactor; and 

spraying the hybrid core coating composition onto the core element. 

In a preferred aspect the method may further include the preliminary steps of 

providing 

at least one active ingredient of high solubility; 
at least one binding agent; 
at least one core seed; and 

coating the core seeds with the active ingredient and binding agent to form a core element. 

,n an alternative form the at least one binding agent is provided ,n a granulating solution. In this form 
the coating step may be conducted as a spheronisation process. The spheron.sation process .nc udes 
Tontacttrthe core seeds with the active ingredient and simultaneously adding the granulating solution 
thPrf-to The sDheronisation process may be conducted in a spheronising machine. 

Ta^urthe'r aTem^^^^ aspect of the present invention, the method may further include the preliminary 
steps of 

providing 

at least one active ingredient of high solubility; 
at least one binding agent; and 
an effective amount of a solvent. 

mixing the ingredients; and » , ^^.^ oi^mAnt 

subiectinq the ingredients to an extrusion followed by marumensation to form a core element, 
"he so'ent may be an aqueous or organic solvent or mixtures thereof. The solvent may be present in 
an amount effective to allow the ingredients to be extruded. ^ ^ ^ - ^ 

The core eSments formed are then subjected to a drying step. The drying step may be conducted in a 

""Ta ^elTreTLrr at least one binding agent and active ingredient are provided in a solution or 
Slurry In this form the core seeds are sprayed with the solution or slurry. The spraying step may be 
I corlducted in any suitable coating equipment. The coating equipment may be a flu.d.sed bed chamber. 

'^praj Of crere'r;:: may be undertaken utilising bottom, top or tangentia.ly located spray 

nozles A bonTr^ spray nozzle may reside proximate to the base of the fluidised bed facing upwards whi e 
a top spraying nozzle is located above the contents of the bed and facing downwards. The spray nozzle 
, mly reside in the mid-section of the fluidised bed and be oriented such as to spray tangenfally to the 

^°"?hrs:s~Tease pharmaceutical pellet composition may be administered ^^^^^l^^^^^^:^ 
regimen to that used in the prior art. The multi-pellet encapsulated form may for example be administered 
every eight to twenty-four hours in sustained release form. in^omnrat 
, in a further preferred aspect of the present invention the pharmaceutica pellet --P^^^ ""^^^^^^^^^ 
ing morphine compound may provide effective pain relief with bv.ce or three '^^^^^^^ 
administration. Versatility of dozing may be achieved with 10 mg. 20 mg. 50 mg. 100 mg. 200 mg. 500 mg 
or any other dose strength of capsules required. tahlPted 
The pharmaceutical pellet composition may be in multi-pellet encapsulated, spnnkle sachet or tableted 

' '"Tn accordance with a further aspect of the present invention, there is provided ^ -«.»'^.°^f °' ^'^^^^ 

associated conditions in patients requiring such treatment which method includes adm.nistenng to a patient 
an effective amount of a sustained release pharmaceutical pellet composition including 
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a core element including at least one morphine compound of high solubility: and 

a core coating for the core element which is partially soluble at a highly acd.c pH and wherem the 
morphine compound is available for absorption at a relatively constant rate in the intestine over an extended 

The method of treatment according to this aspect of the present invention is particularly applicable to 
the treatment of acute and chronic pain, particularly pain associated with terminal disease such as cancer 
and chronic backpain. as well as post-operative pain. 

Preferably the pharmaceutical sustained release composition is provided m a unit dosage form and 
administration occurs at intervals of approximately 8 to 24 hours. 

The present invention will now be more fully described with reference to the accompanying examples. It 
should be understood, however, that the following description is illustrative only and should not be taken in 
any way as a restriction on the generality of the invention specified above. 

EXAMPLE 1 
1. Formulation 1 



Core Composition 1 


Morphine Sulphate pentahydrate 


194 g 


Core seeds 


170 g 


Polyvinyl pyrrolidone 


37 g 


Ethanol 


I85g 



25 



Hybrid Core Coating Composition 1 


Polyethylene Glycol 
Ethylcetlulose 
Diethyl phthalate 

Methacrylic acid : acrylic acid ethyl este 

Talc 

Ethanol 


r 1:1 copolymer 


12g 
25 g 
2g 
5g 

22 g 
667 g 



2. Formulation 2 



Core Composition 2 


Morphine Sulphate pentahydrate 


194 9 


Core Seeds 


170 g 


Polyvinyl pyrrolidone 


37 g 


Ethanol 


185 g 



Hybrid Core Coating Composition 2 


Polyethylene Glycol 
Ethylcellulose 
Diethyl phthalate 

Methacrylic acid: acrylic acid ethyl ester 1:1 copolymer 

Talc 

Ethanol 


25 g 
41 g 

3g 
4g 

37 g 
Il06g 
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3. Fofmulation 3 



Core Composition 3 


Morphine Sulphate Pentahydrate 


364 g 


Core Seeds 


733 g 


Hydroxypropylmethylcellulose 


14 g 


Elhanol 


986 g 



10 



Hybrid Core Coating Composition 3 


Polyethylene Glycol 


47 g 


Ethylcellulose 


90 g 


Diethyl phthalate 


19 g 



20 Spheronised Core Manufacture (Core Composition 1 and 2) 

The core seeds were placed in a spheroniser. The core seeds were then coated with a dry mixture of 
the active ingredients and inactive excipients whilst concomittantly adding a solution of the binder 
components. 

25 The wet cores so formed were then dried in a fluidised bed dryer tor 1 hour. 
Rotacoating Core Manufacture (Core Composition 3) 

The core seeds were placed in a rotor fluid bed machine. The core seeds were then coated with a 
30 suspension or solution of the active ingredients and inactive excipients including at least one binding agent, 
in a suitable liquid. The wet cores so formed were then dried in a suitable drier for one hour. 

Pellet Manufacture 

35 (a) The dried spheronised cores 1 and 2 were then placed in a fluid bed coating apparatus. The hybrid 
core coating compositions 1 and 2 were then sprayed onto the cores 1 and 2 to form Formulation 1 and 
2 pellets respectively. At the conclusion of the process, the pellets were fluid bed dried, 
(b) The dried cores 3 were then placed in a rotary fluid bed or conventional fluid bed coating apparatus. 
The hybrid core coating composition 3 was then sprayed onto the cores 3 to form Formulation 3 pellets. 
40 A dissolution test was conducted on the pellet compositions 1. 2 and 3 utilizing the test method 
USPXXII 1990 (Test 711). A sample is dissolved in an aqueous medium previously degassed and 
equilibrated to 37°C. The media are USP pH 1.2 media without enzymes and pH 7.5 phosphate buffer. A 
sample of known volume is withdrawn at designated time intervals from the bath as directed and subjected 
to a suitable assay procedure. The mg of morphine sulphate as a function of time is plotted as the 
45 dissolution profile. 

The tests were conducted at pH 1 .2 and pH 7.5. 

The baskets containing the samples were rotated at approximately 50 r.p.m. and the aqueous medium 
maintained at approximately 37°C. ^ „u 

The results are given in Tables 1 to 6 and Figures 1 and 6 herein. The results for Formulation 1 at pH 
50 1 2 and 7 5 are given in Tables 1 and 2 respectively. The hybrid coating on Formulation 1 pellet allows 
dissolution at pH 1 2 a significantly faster rate of dissolution is observed at pH 7.5. The results for 
Formulation 2 pellet at pH 1.2 and 7.5 are given in Tables 3 and 4 respectively, and are similar to those 
obtained from composition A. l, t c Th 

The results for Formulation 3 pellets are similar to those achieved for Formulation 1 at pH 7.5. ine 
55 results achieved for Formulation 3, however, illustrate a significant prolongation of release thereover. 
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TABLE 1 



- p,c;s-, ..T,r.M HATA FOR FORMULATION 1 AT pH 1.2 (AVERAGED DATA F 


">n T «;amplES^ 


TIME MIN. 


MG RELEASED 


SO 


% RELEASED 


SD 


30 
60 
120 
180 


0.00 
2.29 
8.43 
14.66 


0.00 

0.09 
0.18 
0.39 


0.00 
4.04 

14.88 
25.87 


0.00 
0.15 
0.28 
0.71 




TABLE 2 


pi^c,^, ,'T'-M HATA FOR FORMULATION 1 AT pH 7.5 (AVERAGED DATA F 


OR 3 SAMPLES) 


TIME MIN. 


MG RELEASED 


SD 


% RELEASED 


SD 


30 
60 
120 
180 


1.85 
9.03 
23.20 
35.39 


0.09 
0.25 
0.42 
0.50 


3.28 
16.07 
41.29 
63.00 


0.17 
0.45 
0.77 
1.01 




TABLE 3 


PISoo. .mnw nATA FOR FORMULATION 2 AT pH 1.2 (AVERAGED DATA F 


OR 3 SAMPLES) 


TIME MIN. 


MG RELEASED 


SD 


% RELEASED 


SD 


30 
60 
120 
180 
240 


1.64 
6.26 
20.24 
36.39 
47.47 


0.00 
0.09 
0.18 
0.27 
0.49 


3.22 
12.25 
39.63 
71.27 
92.97 


0.01 
0.16 
0.46 
0.72 
1.12 




TABLE 4 


P,ec-^. , ,T,nM nATA FOR FORMULATION 2 AT pH 7.5 (AVERAGED DATA 


FOR 3 SAMPLES) 


TIME MIN. 


MG RELEASED 


SD 


% RELEASED 


SD 


30 
60 
120 
180 
240 


2.63 
8.69 
21.62 
33.66 
42.47 


0.00 
0.09 
0.33 
0.59 
0.82 


5.12 
16.94 
42.13 
65.60 
82.78 


0.03 
0.11 
0.40 
0.79 
1.13 
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TABLE 5 



p,^^^, .,T.-M n.TA POR FORMULATION 3 AT pH 1.2 (AVERAGED DATA FC 


)R 3 SAMPLES) 


TIME MIN. 


MG RELEASED 


SD 


% RELEASED 


SD 


30 
60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
24 hours 


1.44 
3.03 
6.78 
10.17 
13.87 
17.45 
21.29 
24.75 
28.60 
32.63 
35.80 
67.60 


0.39 
0.33 
0.30 
0.18 
0.41 
0.31 
0.21 
0.32 
0.64 
0.42 
0.92 
1.26 


2.12 
4.48 
10.03 
15.04 
20.51 
25.81 
31.49 
36.62 
42.30 
48.28 
52.95 
100.04 


0.53 
0.39 
0.36 
0.34 
0.29 
0.30 

0.46 
0.37 
0.45 
0.37 
3.79 



TABLE 6 



-■ nic^c,... . moM r^ATA FOR FORMULATION 3 AT pH 7.5 (AVERAGED DATA FC 


R 3 SAMPLES) 


TIME MIN. 


MG RELEASED 


SD 


% RELEASED 


SD 


30 
60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
24 hours 


2.19 
7.05 
18.07 
28.12 
37.86 
47.60 
56.33 
63.03 
65.97 
69.13 
70.20 
74.76 


0.11 
0.89 
1.05 
1.03 
1.05 
1.48 
0.54 
2.01 
0.61 
0.41 
0.43 
2.36 


3.23 
10.38 
26.63 
41.44 
55.80 
70.16 
83.03 
92.90 
97.23 
101.89 
103.47 
110.19 


0-17 
1,26 
1.44 
1.35 
1.32 
1.96 
0.47 
2.76 
0.75 
0.79 
0.45 
3.04 


SO = Standard Devi 


ation 



EXAMPLE 2 



Formulation 1 and Formulation 2. 
1 . PART A 

A single dose 3 way crossover study under fasted conditions was conducted in six P^^'^^'^ ^^^^j'^^ 
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3a.^es were «e„ a. 3P*=ir,e. .^e ln«,„a,s '^^rj^^lTlLtn^^^ 
concen»a.,on m »,e b ood samples "''^^^ „ean a.ea under the cur,e (AUC); C„„ (maximum 

the reference solution as assessed by: 
(1) a lower Cmax for the formulations: 

" : ZZ l"rh:t;r mtp.ne co^ce..,.. was above O.S C„„ ,» - -o--- ^ 

solution. The mean (±SD) C„« for the ^0 "^'°" 23 2*4 8 ng/mL respectively. The variability in 

ot the sdutlon In ""' ^''^^^ ,„ ^ formulalions reiallve te that obtained with the 

T.LTe ™alT-1S^r„to solution was t.07=, 09 hou.s whereas the equivalent values 
'ZT^T^TSrJ^ fZs 'o, Fotmulations , and 2 respecive,,. The vatiabilil, ,n T„„ 
. res'.?-^.lula.lonswasless.han,l..ob.ained,ot^^^^ 

The time the blood morphine ooncenlratron was greater than M 3''' '° » ,„ 

"Te» :r„r'signi«can. di«er.noe between the AUG .or the .orntulations and that ob.*ed .or the 

rirs'irr;:s:ai^^^^^^^^^ 



40 



45 



50 



55 
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RESULT OF STUDY PART A 




PARAMETER 


SOLUTION 


FORMULATION 1 


FOR 


MULATION 2 


MEAN 


MEAN 


OBSERVED DIFF 


MEAN 


OBSERVED DIFF 


AUG (ng.WmL) 
SD 

cv% 

Cmax (ng/mL) 

SD 

CV% 

Tmax (hours) 

SD 

CV% 

Bioavailability (F%) 
SD 

cv% 

t,« (hours) 
SD 

cv% 

Tso.75Cmax (minutes) 

SD 

GV% 


199.77 
±66.32 
33 

73.57 
±30.92 
42 
1.07 

103 
100.0 
±0.00 
0 

3.02 
±1.97 
65 
59.0 
±37 
63 


170.72 
±86.3 
51 

21.60 
±7.12 
33 

5.33 
±1.21 

83.53 
±27.87 

33 
6.58 

±5.33 

81 
189.8 
±76 

40 


-29.05 
-52.0 

4.26 
-16.47 

3.56 
130.8 


193.77 
±46.35 
24 

23.16 

±4.76 

21 
4.25 

±1.33 

31 
102.62 
±25.77 

25 
7.65 

±5.59 

73 
237.3 
±95 

40 


-6.0 
-50.4 
3.18 
2.62 
4.63 
178.3 



2. PART B 



A sinale dose 3 way crossover study under fed conditions was conducted in six patients suffering 

ma^m 

Z piss ru,d c.„»>,a.cg,aphy (HPLC, »„h eleCrochemlca, de.ecion. Table " — 
mean area under the curve (AUC). C.„ (maximum bleed concen„a.,on): T (ume 10 P^f 
concantration): T„.„ ^ (6n,e for which blood concen^alion was greater than 75/. of C„J 

*'~«f ™ie„«< ma,, in the presence o, tood, both Formulation , and 2 provide a sustained retease 
relative to the reference solution as assessed by: 
(1) a lower Cmax for the formulations; 

There was a s.gr^f.cant ^^^^^^^^ j^jj/^ ^ -j , 26.4 ng/mL whereas the corresponding values for 
solution. The mean (±SD) C„axfor the solution was isu./ y 26 - 18 1 ng/mL respectively. 

• r"'1»; t:VT,'S;;°~L;— ^T^eti^^^^^^^ vanatlonlas simi^ tor 
ZuTarnrrre C vC to. each .ormuiation ob,*ed under fed conditions were similar to the values 
Obtained in the same patients under fasting conditions 

(Part A). 

There was a significant increase in T_ values for the formulations relative to that -obtained with the 
reference soLtion. ?he mean (.SD) T_ for solution was 1.32 ± 1.65 hours whereas the equivalent value 
were 5 83 ^ 0 75 and 4.5 t 0.84 hours for Formulation 1 and 2 respectively. The vanab.l.ty in T„„ values 
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,0, ,he «.o.s «a3 (es, ,ha. ,ha, C-ained >Ke so,„,,cn. The T.„ values were ..ila, under ,ed and 

lasted conditions fo, each respective to™ulat,oa signilicanti, 

™e time the blood morphine '=l"^;"'f2,Zce Z^^^^ The h>ean Umo was 23, .2 minutes for 
greater lor the lomiulaBons compared to the reference soMion o ^^^^^^^^ 

s Emulation t and ,68.5 minutes lor jZ.ce solution. Formulation 1 was 

solution. ^^'"'■^■'l^^^'^^^Z:^:^'^e Z . rhloc^^morphine concentralion was greater than 
rrTct'c L^ilSr;- ?'h" r ^ .ime greater than 0.7S C„„ under led and lasting 
conditions was similar tor each respective lor the formulations and that 

,„ undo, ^:;r3 2 fhe et^n tLion hav.ng a greater AUC than e,ther 

rr'Tt: mr::a:trvriL'.r .e rr:atr2rpe::';ir^hrm:an'r fi^ 
u^f ^'=rwisis^- ^^^^^^^ ~ — - - - 

„ s,m,iarforallfo,muladons as^n^y^oc««ide^^^ ^^^^^^^^^^ ^^^^^ ,^ 

rn^^elo^r^-le'iirre^'tm:^. after food were farger fhan the eguivalen, 
20 value obtained in the fasted ^tate. dumping" did not occur with either formulation. The 

oa.a^rrr^ajrir.rrTL^^^^^^ 

" *''°rTe,lTbior,i,abi,ity to, the formulations relative to that obtained for fhe referonco solufion was 

'"r;rarr,rbi::iaib^^^^^^ 
. i-r fn;ic:r:ar;h:irisrerbitt:T;^^^^^^^^^ - - 

sustained release preparation. 

TABLE 3.2 



RESULT OF STUDY PART B 



PARAMETER 



AUC (ng.h/mL) 

SD 

CV% 

C„ax (ng/nni) 

SO 

CV% 

Tmax (hours) 

SO 

CV% 

Bioavailability (F%) 

SD 

CV7o 

Tio,75Cma« (minutes) 
SO 

cv% 



SOLUTION 



MEAN 



281 .98 
±112.58 
40 

80.66 
±26.44 

33 
1.32 

£1.65 
125 
100.0 

±0.00 
0 

52.2 
±39.3 

75 



MOLLY 1 



MEAN 



204.13 
±106.11 
52 

22.00 
±8.05 
37 

5.83 
±0.75 



±47.3 
60.0 
231.2 
t73.9 



OBSERVED DIFF 



-58.66 



MEAN OBS ERVED DIFF 



225.09 
£138.52 
62 

32.63 
±18.07 

55 
4.50 

±0.84 

19 

78-2 
£27.1 

35.0 
168.5 
±55.5 

33 



-56.89 



Finally it is to be understood that various other r^odifications and/or alterations may be r.ade without 
departing from the spirit of the present invention as outlined herein. 
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least 1 in 



A sustained release pharmaceutical pellet composition including 

a core element including at least one active ingredient having an aqueous solubility of c 

Tcore coating for the core element which is partially soluble at a highly acidic pH. and -^^^f jj^ 
active in^eStTs available for absorption at a relatively constant rate in the intestine over an extended 
period of time. 

A sustained release pharmaceutical pellet composition according to claim 1 ^^/^j;]'; 
rnamdieTis an opiate agonist selected from the group consisting of the salt of codeine, dex- 
tl^motamide hydrocodone'hydromorph.ne. pethidine, methadone, morphine and propoxyphene. 

A sustained release pharmaceutical pellet composition according to claim 2 wherein the active 
ingredient is a morphine compound. 

amount of the active ingredient in an immediate evailable form. 

IsoTJt^n profits for the sustained release composition each being equal to or greater than the 
Jnimum di solution required to provide substantially equivalent bioavailab.!,^ to a capsule, tablet or 
Tquid containing an equal amount of the active ingredient .n an immed.ate available form. 

. A sustained release pharmaceutical pellet composition according to dairn^^^^^ r^'eTdy™^^^^ 
c« Pvhihits less fluctuations in plasma concentrations of active ingredient at steady sia e ov«r d 

ingredient in a sustained release form. 

A sustained release pharmaceutical pellet composition for administration to ^P^^^^l''^^^^^^ 

m said core element which comprises the following components: 

ral at least 35% by weight ol a matrix pclyme, vWch is Insoluble independent of pH 
\ S tm , ?o 30% 01 an enteric polymer which is sr^tantlally insoluble at a pH of from , to 4. bo. 

rcMr'om Ho 60.r:f an ^LTo,!.^: compound soluble a. a pH o, from , ,0 4, sufficient to provide a 

..rp:,:i:::'s;:::htt:o:nr,r:er:^^ ^ a- .c ratio », the 

the patient a therapeutically effective amount of said ^^^^"'^'^'^'^''1^1!^^^ 

~:s:m^/:^;^^:!^^^^ 

It whichrrc;;ive ingredient reaches its maximum concentration (t_) is 4.5 hours or greater. 
J. A sustained release pharmaceutical pellet composition according to claim 7 wherein the coating 
""^component (a), ethy, cellulose, acrylic ester polymers, methacrylic ester polymers, an acrylic 
acid ethyl ester : methacrylic acid methylester (1:1) copolymer, or a mixture hereof; 

as component (b). cellulose acetate phthalate. hydroxypropyl methytcellulose ^a^^ ^- VJ^^^^^ 
acetate phth^ate. methacrylic add:acrylic acid ethylester 1:1 copolymer, hydroxypropyl methylcelluiose 
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Aretate succinate shellac, cellulose acetate trimellitate and mixtures thereof; and 

coronent (O. polyvinylpyrrolidone, hydroxypropyl celU..ose hydroxypropyl methylce.lulose. 
polyethylene glycol, polyvinyl alcohol and monomers therefor and mixtures thereof. 
A sustained release pharmaceutical pellet composition according to claim 8. wherein the coating 



comprises: 

35 to 75% by weight of component (a): 
2 to 20% by weight of component (b); and 
1 5 to 40% by weight of component (c). 



10 A sustained release pharmaceutical pellet composition according to claim 9. wherein the coat mg also 
Tncludes up to 50% of plasticizer selected from diethyl phthalate. triethyl ctrate. tr.ethyi acetyl ct^rate^ 
ri^cet^ tr^u°yl citrate polyethylene glycol or glycerol and up to 75% of a filer selected rem s.l.con 
^::^^^^^o.i6e, tL. alumina, starch, kaolin. PO'acnNn potassium^ powder^ cell^^^^^^^^ 
microcn^stalline cellulose and mixtures thereof, said percentages be.ng based on the total .e.ght of the 
coating. 

11. A sustained release pharmaceutical pellet composition according to claim 10. wherein the coating 



contains: 



component (a) 


35 to 75% 


component (b) 


2 to 20% 


component (c) 


1 5 to 40% 


plasticizer 


2.5 to 30%. 



12 A sustained release pharmaceutical pellet composition according to any one of the P'^^'^f^.t^Z 
where n the core element includes an effective amount of at least one act.ve .ngred.ent hav.ng an 
Tqul^us solubility of at least 1 in 30; at least one core seed; and at least one b.nd.ng agent. 

13 A sustained release pharmaceutical pellet composition according to claim ^^7^*" f;^/^!''; 
rnqred ent is an opiate agaonst selected from the group consisting of the salts of code.ne. dex- 
IZoramide. hydrocodone'hydromorphine. pethidine, methadone, morphine and propoxyphene. 

14. A sustained release pharmaceutical pellet composition according to claim 13 wherein the active 

ingredient is a morphine compound- 
15 A method of treating pain-associated conditions in patients requiring such treatment ^vNch method 

crudes administering to a patient an effective amount of a sustained release pharmaceufca. pellet 

"Tctreirm^nUncluding at least one morphine compound having an aqueous solubility of at least 

' a°corrcoating for the core element which is partially soluble at a highly acidic pH and wherein the 
morohinTcompound is available for absorption at a relatively constant rate in the f 
extSed period of Sme. such that blood levels of morphine are maintained within the therapeu..c range 
over an extended period of time 

16. A method according to claim 15 wherein the pain associated conditions relate to the treatment of acute 
and chronic pain. 

17. A method according to claim 16 wherein the sustained release P*^----*'^^' ^^^^^^^^^ " 
provided in a unit dosage form and administration occurs at intervals of approximately 8 to 24 hours. 
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o cr> 



paseaiay % 
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paSB8|8H % 
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